I. INTRODUCTION
Organized structures in turbulent flows have been a subject of much invest1gation in the past two decades. Despite a great deal of effort to 1dentify their characteristics, the lack of consensus on the deta1led descr1pt10n of the structures still prevails. Comprehensive reV1ews on the subject are recently given by Cantwel1 1 and Hussain. 2 In this paper, detailed flow patterns associated with the bursting event 1n the near-wall region of turbulent boundary layers are 1nvestl-gated. The bursting phenomenon is composed of a sequence of quas1-cycl1c events that occur in the wall region of turbulent flows. Dur1ng th1s event, approximately 70% of total turbulence production occurs (see Kim et al. 3 and Kline 4 ); hence, this is regarded as one of the most important processes in wall-bounded turbulent shear flows. An understanding of this phenomenon is essential to a better ins1ght 1nto the dynamics of the turbulent transport process. Because of its 1mpor-tance, the burst1ng phenomenon has attracted a great deal of theoret1cal and exper1mental interest. Nevertheless, the exact descr1pt10n of th1s event, as well as its cause, is still in question. were d1scussed 1n conjunction with the burst1ng phenomena detected by the condltional sampllng technlque. In the present work, more detalled flow patterns are descr1bed 1n terms with streamlines and contours constructed from the three-dimensional ensemble-averaged veloclty fleld.
In the aforementioned work of Moin and Kim,8 a fully developed turbulent channel flow was simulated numerically at a Reynolds number of 13,800, based on the centerline velocity and the channel half-w1dth.
The large-scale flow field was obtained by lntegrat1ng the f1ltered, three-d1mens10nal Navier-Stokes equations. The small-scale f1eld motl0ns
were slmulated through an eddy-viscos1ty model. The calculat10ns were of turbulent boundary layers.
II. CONDITIONAL SAMPLING
To obtain an ensemble-averaged flow structure of the bursting event, the variable-interval time-averaging (VITA) technique developed by Blackwelder and Kaplan 11 is chosen as the conditional sampling process. In the present study (as in Kim 9 ), however, the cond1t10nal-averaging process is slightly modified to obtain a spatial structure rather than the temporal structure as in Blackwelder and Kaplan; the structures can be approximately related to each other by uS1ng
Taylor's hypothesis. It should be noted that most of the quant1tat1ve measurements 1n a laboratory experiment produce temporal structures, whereas most flow-V1sualizatlon experlments generally yield spatial structures. A summary of the conditional sampling techn1que employed 1n the present work is given below, but the reader should refer to
Blackwelder and Kaplan 11 and to Kim 9 for details.
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The var~able-interval space-averaging (VISA) ~s def~ned as
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where L is the w1dth of the spatial averaging. For all the data d1scussed 1n th1s paper, a threshold value, k = 1.2 and L = 86x,
( 4) correspond1ng to 500 wall units (1.e., L+ = Lu /v T 500), were used.
The detect10n criteria were applied at y+ = 21. These procedures were appl1ed to the data base generated by Moin and K1m,8 and the results reported 1n th1s paper were obta1ned by ensemble-averag1ng over more than 3000 1ndependent events.
III. TURBULENCE STRUCTURE
To 1llustrate the flow patterns assoc1ated w1th the burst1ng event, streaml1nes are constructed from the ensemble-averaged veloc1ty f1eld in several d1fferent planes. In fact, one can easily visualize the low-speed region, although lt lS clgar-shaped rather than hemispherical, plays a slmilar role to that of the hem1spherical protuberance in the laminar flow. Th1S is, however, 1n contrast to the description above in that the low-speed flu1d 1S considered now to be the cause of the streamw1se vortlces rather than a consequence of them as viewed by the present author. ObV1ously, more work needs to be done before definite conclus10ns are drawn on th1S
cause-and-effect relatl0nsh1p.
IV. SUMMARY
Detailed flow patterns assoclated w1th the burstlng event 1n turbulent flows are constructed from the ensemble-averaged veloc1ty field obta1ned by applYlng a conditl0nal sampling technique to the data base generated by the large-eddy simulat10n of turbulent channel flow by M01n and K1m. 
, , , , Turbulence structures ln a wall-bounded shear layer during the burstlng event detected by a condltlonal sampllng technique are investigated using data obtained from large-eddy simulation of turbulent channel flow. Streamllnes are constructed from the ensemble-averaged veloclty fleld to lllustrate the flow patterns associated wlth the burstlng event. They exhlblt the splattlng motl0ns during the sweep event and the existence of a palr of counterrotating streamwise vortlces durlng the ejectl0n process. 
